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Unger: E-MOTOR BEARING MONITORING OF ELECTRIC VEHICLES WITH UNCOUPLING

E-MOTOR BEARING MONITORING OF ELECTRIC VEHICLES WITH
UNCOUPLING
Initial situation:
In electric vehicles, several ball bearings are installed in the motor. These usually represent the mechanical weak point.
A large part of the motor damage in testing can be traced back to bearing damage. Research has shown that
competitors such as Tesla are struggling with the same challenge
The bearings are not monitored in the field, and damage leads to complete failure of the drive.
Disadvantage:
Since there is no diagnosis that tells the customer in time to drive to the workshop to have the bearings replaced with
relatively little effort, there is a lot of damage to the engine.
Solution:
If the condition of a ball bearing deteriorates, its frictional resistance increases.
If it is possible to determine the bearing frictional torque, a warning of failure can be given in good time and the customer
can be sent for service.
New drives under development (PPEevo² and SSP) will have a mechanical decoupling. This makes it possible to turn on
the drive in a state of open decoupling in idle and to determine the friction of the drive.
Advantage:
One of the biggest failure risks of an electric drive can be detected in time. The customer saves himself expensive motor
damage.
With a decoupler, it is possible to determine the friction losses.
Technical implementation:
A torque measuring flange is not installed in a motor, it is much too expensive and requires a lot of space.
For drives with a mechanical decoupling, the friction can be determined with which a freely spinning drive is braked
(coasting). For this purpose, the drive is turned on in a state in which the decoupling is open due to the driving strategy
and then allowed to coast. During coasting, the drive is de-energised and braking takes place only on the basis of the
friction of the drive. If you stop the time in which the drive is braked, you have precise information about the friction. The
shorter the coasting time, the higher the friction.
The speed is determined via the built-in resolver.
The implementation is very simple and the spin-out test is very precise.
The actual purpose of a mechanical decoupling is to reduce consumption by decoupling the drive when it is not needed.

Schematic diagram of an electric axle drive with decoupling.
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